Nonlinear partial differential equations models in mathematics and physics play an important role in theoretical sciences. The understanding of these nonlinear partial differential equations is also crucial to many applied areas such as meteorology, oceanography, and aerospace industry. Nonlinear partial differential equations are the most fundamental models in studying nonlinear phenomena. This special issue is devoted to the analysis of partial differential models in fluid dynamics and related areas. It consists of eight papers.
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Topics covered by this collection of papers include the analysis of nonlinear partial differential equations including Navier-Stokes-Poisson equations, DGH equation, reactiondiffusion equation, nonlinear pseudoparabolic equation, non-Newtonian fluid equations, nonlinear heat equation, and Navier-Stokes equations.
The paper by J. Liu and H. Liu is concerned with initial boundary value problem for 3-dimensional compressible bipolar Navier-Stokes-Poisson equations with densitydependent viscosities. When the initial data is large, discontinuous, and spherically symmetric, the global existence of the weak solution is obtained. The paper by Z. Guo and M. Zhao is concerned with the Dullin-Gottwald-Holm (DGH) equation with strong dissipative term. Some sufficient conditions to guarantee finite-time blowup of strong solutions are established. The paper by Z. Cao and Y. Lin deals with a variable-coefficient reaction-diffusion equation. For the three kinds of equations according to the variable coefficient in the process of solving the determining equations of Lie groups, the conservation laws corresponding to the symmetries obtained are considered. The paper by H. Di and Y. Shang investigates the nonlinear pseudoparabolic equation with a memory term. A finite-time blowup result by using the concavity method is proved. The paper by Z. Luo studies the optimal convergence rates for solutions of the monopolar non-Newtonian flows. By using the energy methods, the perturbed weak solution of perturbed system is proved to asymptotically converge into the solution of the original system with optimal rates. The paper by X. Hu is focused on the error estimates for solutions of the three-dimensional semilinear parabolic equation with initial data. Employing the energy methods and the Fourier analysis technique, the error between the solution of the semilinear parabolic equation and that of linear heat equation is obtained. The paper by Y. Yang deals with the algebraic time decay rate for weak solutions of the nonlinear heat equations with the strongly nonlinear term. An energy method is applied. The paper by J. Ren is concerned with the large time behavior of the weak solutions for three-dimensional globally modified Navier-Stokes equations. The optimal upper and lower decay estimates of the weak solutions for the globally modified Navier-Stokes equations are investigated.
